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ABSTRACT
We shortly review the top quark decay into charged Higgs, and present new
results on its production at the upgraded Tevatron. We have computed the
MSSM cross-section for single charged Higgs in association with the top quark
beyond the regime of on-shell t t production followed by the decay t → H+ b,.
Our results are higher than recent results in the literature. In the case where
H+ belongs to the Higgs sector of the MSSM, we show that the leading super-
symmetric radiative corrections may substantially increase the cross-section.
Overall we nd that the charged Higgs production process can be complemen-
tary to the neutral Higgs production processes W  and bb , which have
been studied under similar circumstances. Since the neutral and charged
Higgs channels are enhanced in the same region of the parameter space, the
simultaneous detection of all these processes could be essential for an eec-
tive experimental underpinning of the nature of these Higgs particles at the
Tevatron-Run II.
1Updated talk presented in: Physics at Run II Workshop on Supersymmetry/Higgs, Fermilab, Nov.
1998, to appear in the proceedings.
1
1 Introduction
The top quark has been a main focus of phenomenological interest since its discovery
at the Fermilab Tevatron Collider[?]. Due to its large mass it can develop large elec-
troweak (EW) couplings with the Higgs bosons, and therefore the EW quantum correc-
tions on physical processes involving the top quark in interplay with the Higgs sector
of the model can be substantially higher than those expected from pure gauge interac-
tions. This is indeed the case in some popular extensions of the Standard Model (SM)
in which the Higgs sector is enlarged, such as the Two-Higgs-Doublet Model (2HDM)
and the Minimal Supersymmetric Standard Model (MSSM)[?]. Furthermore, the reach of
these quantum eects has been assessed by explicit calculations of the charged current top
quark decay rates Γ(t → W+ b) and Γ(t → H+ b)[?, ?, ?]. And its potential impact has
also been demonstrated very recently for the FCNC top quark decay processes t → c ,
with  = h0, H0, A0 any of the neutral Higgs bosons in the MSSM[?], by showing that
the rates Γ(t → c ) {most remarkably that of the lightest CP-even state h0 { can be
enhanced up to reaching detection levels in future high luminosity colliders like LHC and
the LC [?].
Here we wish to point out very briefly some features that could bare relation with
future Tevatron physics, namely the top quark decay into the charged Higgs, and new
results on its production. The influence of the SUSY quantum eects on t → H+ b
can be so large on future (Run II) Tevatron experiments that the latter could become
completely distorted if these eects are not taken into account. Moreover, the study
of the corresponding eects on the cross-section for the process pp → tbH−(tbH+) is
also necessary. Especially when comparing with recent similar studies of neutral Higgs
production pp → bb  within the MSSM[?]. A fully-fledged analysis, however, can be
quite involved as it might eventually require to compute at least the leading set of MSSM
radiative corrections in all these processes, neutral and charged, in order to nd out the
correlation pattern among them[?]. In this way one hopes to elucidate the nature (MSSM
or 2HDM) of these Higgs bosons. In this respect we recall that, in the unconstrained
2HDM case, there are also several sources of large quantum eects (see Ref.[?]), so that
it is only after a combined study at the quantum level of the various Higgs channels that
one may be able to shed some light on whether these bosons belong to a supersymmetric
Higgs sector or not, if they are eventually discovered.
2 Top decay into charged Higgs
The decay t → H+ b can be considered either in the context of general 2HDM’s (both
Type I and Type II models[?]) or in that of the MSSM (whose Higgs sector is a Type II
realization). In all these cases, though for dierent reasons, large EW quantum eects {
on top of the usual QCD corrections { can play a distinguishing role. The potential large
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